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ABSTRACT, An Brotherella 


Loeske ex M. Fleischer reveals that a new combina- 


evaluation of Asian 
tion in the genus Heterophyllium (Schimper) Kindberg 
replace B. (Mitten) 


Brotherus for its noticeably dimorphic stem. and 


IS. necessary lo amblystega 


branch leaves, strongly serrate leaf apices, differen- 


tiated alar cells in an excavate group, erect and 





symmetric capsules, and strongly papillose spores. 
Heterophyllium amblystegum (Mitten) Y. Jia, S. He & 
Crosby is here validated and lectotypified along with 
a full description and a key to the Himalayan species 
of Heterophyllium. 

Brotherella, 


lium, Wimalayas, Pylatsiadelpha, Sematophyllaceae. 


Key words: Bryopsida, Heterophyt- 


The Brotherella 


Loeske ex M. Fleischer has been in. revision. since 


circumscription of the genus 
Loeske (1910) first proposed T invalidly, on the basis 
of two infrageneric groups of Stereodon Mitten. in 
Brotherus (1908): 

) 


per) Lindberg and subgenus Pseudo-Rhaphidostegium 


subgenus Heterophyllium (Schim- 


Brotherus. While. validating the genus, Fleischer 
(1914) modified its delimitation by excluding those 
species once placed in the subgenus Heterophyllium 
(Brotherus, 1908). Brotherus (1925) basically followed 
the concept of Fleischer (1914) in recognizing the 
veneric status of Brotherella. Since then, Brotherella 
has been widely accepted until Buck (1984) recently 
proposed the replacement of Brotherella by Pylaisia- 
delpha Cardot. However, Ando et al. (1989) argued 
that the two genera are distinct from each other and 
maintained the same generic concept of Fleischer 
(1914) on Brotherella. Most Buck and 


Goffinet (2000) yet again recognized Brotherella and 


recently " 


Pylaisiadelpha as two independent genera, which also 
represents the opinion of the present paper. 

\ study of Asian Brotherella reveals that one of its 
species, B. amblystega (Mitten) Brotherus has been 
misplaced in its current genus. Our examination of the 


lype specimens of this species uncovers several 


eritical features that do not fit into the cireumserip- 
lions of Brotherella and Pylatsiadelpha, but are more 
characteristic of Heterophyllium (Schimper) Kindberg 
(see Table 1). The distinct features are the regularly 
pinnately branched stems, the dimorphic stem and 
branch leaves with long-acuminate and strongly 
serrate apices: the differentiated alar region consisting 
of enlarged. reddish brown, and. thick-walled) cells 
forming an excavate group: the erect and symmetric 
capsules; the perfect peristome with a high basal 
membrane and two cilia; and the distinctly. papillose 
spores. Buck (1998) rightly stated. that. the genus 
Heterophyllium was readily recognized by the long- 
acuminate leaves with gradually tapered. strongly 
serrate acumina. and well-differentiated alar cells in 
an exeavale group. Based. on. the morphological 
features of B. amblystega, the following new combi- 
nation is necessary. Although Index Muscorum (Wijk 
eb al... 1962, 1969) attributes the combination AJ. 
amblystegum to "Musci Fl. Buitenzog 4: 1174, 1923." 
Fleischer. (1923) provided no direct or indirect 


reference to any basionym there, citing only "H]eter- 





ophyllium] amblystegum [sic]." i.e.. there is not any 
indication of a basionym author. In page 1697 of the 
index, Fleischer (1923) cited only TH. "amblystegum 
(Wils.) Flsch." Therefore. we are treating these as 
invalid. Ht may be noted that, of the slightly more than 
100 new combinations attributed to Fleischer's Musei 
der Flora von Buitenzorg in the Index Muscorum. many 
were proposed in exactly the same way, Le.. not even 
indirect indication of basionyms was given, There are 
several instances in. Glossadelphus on page 1352 
1923). 


validated on a case-by-case. as-needed basis. 


(Fleischer, These should be studied and 


Heterophyllium amblystegum (Mitten) Y. Jia. 5. 
He & Crosby, comb. nov. Basionym: Stereodon 
Soc., Bot. 


Brotherella amblystega 


amblystegus Mitten, J. Proc. Linn. 
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Character comparisons of Brotherella, Pylaisiadelpha, and Heterophyllium. 
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Brotherella 
Plants X complanate 
Stems irregularly branched or rarely 


subpinnately branched 
Leaves stem and branch leaves not clearly 
differentiated; upper margins 


serrulate to serrate, or nearly entire 


Pylaisiadelpha 


usually not complanate 
irregularly branched 


stem and branch leaves not 
clearly differentiated: 
upper margins denticulate 


Heterophyllium 


not complanate 
subpinnately to pinnately branched 


stem and branch leaves 
differentiated; upper margins 


strongly serrate 


or nearly entire 


Mar cells usually enlarged and inflated, 
consisting of a row of rather 
thin-walled cells at base 

Capsules — strongly inclined to nearly horizontal. 
+ asymmetric 

Peristome — peristome perfect; basal membrane 
often higher than 1/3 the height 
of the teeth: cilia poorly developed 
or ] to 2, delicate 


Spores smooth or only faintly roughened 


(Mitten) Brotherus, Nat. Pfl., ed. 2, 11: 425. 
1925. Pylaisiadelpha amblystega (Mitten) W. R. 
Buck, Yushania 1(2): 11. 1984. TYPE: [India.] 
Sikkim: J. D. Hooker 973 (lectotype. designated 
here. NY: duplicate, BM). Figure 1. 


Plants medium-sized to rather robust, brownish 
yellow or golden yellow, caespitose; main stems 
creeping, regularly pinnately branched; branches 
2.14.2. X  0.2-0.3 mm 


transverse round, Ca. 


0.1—0.2 mm diam., with 


leaves; stem in section 
0.4 mm diam., cortical cells in 3 layers, irregularly 
rounded, medullar cells thin-walled, irregularly 
rounded quadrate, central strand absent; pseudopar- 
aphyllia few, foliose on stems and branches. Leaves 
dimorphic, imbricately appressed when dry, patent to 
squarrose when moist; stem leaves broadly lanceolate 
with long, slender, flexuose acumina, strongly serrate 


1.8-2.1] X 


linear-rhomboidal, 


0.3-0.5 mm: median leaf cells 
45.77-78.88 X  3.66—5.09 um; 


alar cells in an excavate group with 12 to 16 reddish 


above, 


brown, inflated, rectangular or subquadrate, thick- 
21.28-37.50 X 11.20-23.68 um; 
branch leaves narrowly with 
acumina, 1.2-1.4. X 


6 to 12 in number. Dioicous. Inner perichaetial leaves 


walled cells, 


lanceolate slender 


0.2-0.3 mm; alar cells fewer. 


narrowly lanceolate, long-acuminate, serrate above, 
2.5—3.0 X 0.3-0.4 mm, costae absent; outer peri- 
chaetial leaves smaller. Setae reddish, smooth, twisted 
when dry, 3.5—4.0 em long; capsules oblong-ovoid, ca. 
1.5 mm long, 1.0 mm diam.; opercula not seen; annuli 
not clearly developed; peristome double; exostome 
teeth yellowish brown, narrowly triangular, ca. 
350 Lim long, coarsely papillose above, cross-striolate 
below; endostome segments yellow, slenderly lance- 


olate, keeled, nearly as long as the teeth; basal 


not conspicuously enlarged or 
inflated 


erect to slightly inclined, 
symmetric 

peristome rather imperfect, basal 
membrane often lower than 
1/3 the height of the teeth; 
cilia rudimentary or absent 

minutely papillose 


enlarged, subquadrate, thick- 
walled, forming an excavate 
group 

erect lo somewhat inclined, 
symmetric or asymmetric: 

peristome perfect; basal membrane 
often higher than 1/3 the height 
of the teeth: cilia (1 to)2 to 3, 
long 


nearly smooth or strongly papillose 








membrane high, 1/3-1/2 as high as the segments: cilia 
(1)2 to 3. Calyptrae not seen. Spores spherical, large, 
20-31 pm diam., strongly papillose. 

Gangulee (1980) reported. two species of Hetero- 
phyllium from the Himalayas: H. confine (Mitten) M. 
Bhutan and AH. (Mitten) 
Brotherus from Sikkim. The former was synonymous 
with H. affine (Hooker) M. Fleischer by Tan and Jia 
(1999), while the latter is now widely accepted in the 
1970). At 
present, only Heterophyllium affine is known from 


Fleischer. from renitens 


genus erzogiella Brotherus. (Iwatsuki, 


the Himalayas. Heterophyllium amblystegum is differ- 
ent from H. affine as explicitly shown in the following 
key. 


Key TO THE. HIMALAYAN SPECIES OF HETEROPHYLLIUM 


la. Plants autoicous; leaves erectopatent when moist, 
erect and appressed when dry; leaf apices flexuose: 
margins often narrowly reflexed below: alar cells 
differentiated by a group of enlarged, rectangular, 
yellowish cells; capsules slightly inclined, cylin- 
drical, asymmetric; cilia 1 to 3; spores nearly 
SIMONE ies b Sa uS Prada dates orate! oo nere H. affine 

Ib. Plants dioicous: leaves patent to squarrose when 
moist, imbricately appressed when dry; leaf apices 
straight or slightly recurved; margins plane; alar 
cells differentiated by a group of moderately 

inflated, subquadrate, brown or reddish brown cells: 

capsules erect, oblong-ovoid, symmetric; cilia (1)2 

lo 3; spores strongly papillose. 2... ... H. amblystegum 
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Figure 1. Heterophyllium amblystegum (Mitten) Y. Jia, 5. He & Crosby. —A. Plant with sporophytes. —B. Stem leaf. —C 
G. Branch leaves. —H. Apical leaf cells. —I. Median leaf cells. —J. Median marginal leaf cells. —K. Alar ai d basal leaf 
cells. —L. Portion of stem cross section, —M-N. Pseudoparaphyllia. —O. Perichaetia and portion of seta. —P-Q. Inner 
perichactial leaves. —R-T. Outer perichaetial leaves; —U. Median perichaetial leaf cells. —V. Basal perichaetial leaf cells. 
—W. Capsule. —X. Portion of peristome, —Y. Spores. All drawn from the duplicate J. D. Hooker 973 (BM). Scale bars: A = 
20 mm: B-G = 0.4 mm; H-K, M-N, U-V = 55 um; L. = 45 pm; O = 0.9 mm; P-T = 0.6 mm; W = 1.45 mm; X = 85 pum; 
Y = 70 um. 
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